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PaGouast mporpamMma JuCHUILTMHEI «CHUCTEMBI aBTOMATU3UPOBAHHOIO IPOEKTH-
poBaHUs OOBEKTOB 3JIEKTPOIHEPreTHUKU» COCTaBJIEHA B COOTBETCTBHHM C Y4eOHBIMU
mIaHaMH 110 HampasieHHI0 moaroToBku 13.04.02 «OneKTposHEpreTHKa M dJICKTPOTEX-
HHKa», (HapaBJICHHOCTE (MPOoGHIIb) «DIEKTPOCHAOKEHHE H dHEPrOCOCPSIKSHUEY ) IIIS
2023 roja npuéma 1o OYHOU U 3a04HOH (popMaM O0yUeHHsI.

CocraBuTenb:

[Tpodeccop xkadenpr! daeKTpOCHAOKESHUSA

IIPOMBIIUIEHHBIX MPEAIPUSTHIH

U TOPOJIOB,

I.T.H., TOIEHT bepmanckuii N.A.

Pabouas mporpamMMa paccMOTpeHa H NPHHATA Ha 3acefaHuy Kadenpsl «Dek-
TPOCHA0KEHUE MPOMBILIUIEHHBIX MPEANPUITAN 1 TOPOJIOBY
[IpoTokos OT « 75 » ©3  2023romaNe 9

3aBenmyromuii kagenpoit P

%~ JlesmoB A.B.
2 (®.1.0.)

PabGouass nmporpamma ogobpenHa yyeoHo-meTroguueckoii komuccueii JJOHHTY
110 HanpasyieHUIO NoAroToBKH 13.04.02 «DneKTposHepreTHKa 1 3JIEKTPOTEXHUKAY.

[TpoToKOJ OT « A5 » 02 2023 roma Ne 3
[Ipencenarens # Txauenko C.H.
(noamnuce) (®.1.0.)

PaGouas nporpamma mpoaJsiena mist 20 roga npuémMa Ha 3aceaHud Kadenpsl
«OnexTpocHa0XKeHre MPOMBIIIJICHHBIX MPEATPUATANA U TOPOIOBY.

[IpoTOKOJI OT « » 20 ©  roma Ne

3aBenmyromuii kKapeapoit

(noanuce) (®.1.0.)

Pa6oyas mporpamMa nmpoaJiena s 20 roja nmpuéma Ha 3acelaHud Kadeaphl
«DneKTpocHabKeHne MPOMBIIUIEHHBIX IIPEANPUATHA K FOPOIOBY.

ITpoToKOJI OT « » 20  roma No

3aBemyromuii kapeapoi

(noanuce) (®.1U.0.)

Pabouas nporpamma npoaJiena aius 20 roxa npuéMa Ha 3aceaHuH Kadeapbl
«DneKTpocHa0KeHUE IPOMBIIUIEHHBIX IPEATIPUITHIA U TOPOIOBY.

[IpoTokoi oT « » 20 roma Ne

3aBenyromuii kadenpoi

(moxnuck) (®.1.0.)
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1 OBBEKT, HEJIb U 3ATAYHU OCBOEHUA JUCIIUIT/IMHbI

JucuumirHa paccMaTpuBaeT BONPOCH CIIEHU(PUUECKUX MTOHATUM U 0COOEHHOCTEH
cucTeM aBTOMaTtm3upoBaHHOTo mpoekTupoBanus (CAIIP) cucreM amekTpocHaOKEeHHS,
KOMIIBIOTEPHBIX CUCTEM UX MOJACPXKKHU. [t u3ydenus kypca Tpedyercsi 3HaHHE MaTe-
MaTHKU U OOILIEMH)KEHEPHBIX AUCHHUIUIMH B 00BEME, TUITMIHOM ISl TEXHUYECKOTO YHU-
BEPCUTETA.

[enpro aucHUIUIMHGL sBisieTcs: u3ydenrue ocHoB CAIIP, meToauk mpoekTupoBa-
HUSL CUCTEM DJIEKTPOCHAOKEHHUSI Ha OCHOBE COBPEMEHHBIX MPOrPAMMHBIX MPOJIYKTOB C
y4eToM TpeboBaHMil 10 3HeprocOepeKeHNI0, HaBBIKOB dKcIUTyaTannu Takux CATIP kak
Ha dTare MPOEKTUPOBAHUS, TaK U MOJEPHMU3AIMU CUCTEM JJIEKTPOCHAOXKEHHS. MPUOO-
peTeHue 3HaHU MO SJIEKTPOIHEPTreTUYECKUM XapaKTepUCTUKaM MOTpeOUTeNnen 3JeK-
TPOIHEPI'HH, OLIEHKA UX BIUSHUS HA PEKUMBI CUCTEMBI JIEKTPOCHAOKEHUS C MPUMEH €-
HUEM COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB KOMIBIOTEPHOTO MPOEKTHPOBAHUS, a
TaK)X€ OBJIQJICHHE TEOPETUYECKUMH OCHOBaMHU pabOThl COBPEMEHHBIX OBITOBBIX MPUOO-

POB.
B pe3ynbprare 0CBOCHHS JUCHUIUIMHBI CTYJEHT JI0JIKEH
3HATh:
- MaTeMaTh4ecKoe 00eCIeueHHEe MPOoIeAyp aHaInu3a U CUHTE3a MPOEKTHBIX pele-
130707

- cocTaB U (pyHkuuu cucremubix cpen CAIIP;

- METOJMKH KOHIIENTYaJIbHOTO IPOECKTUPOBAHMS CIIOKHBIX CHUCTEM, a TAaKKE BO-
npocel uHTerpaunn CAIIP ¢ aBTOMaTu3MpoBaHHBIMM CHCTEMAMH YIIPABIICHUS, JIOTH-
CTUKH U JEJIONPOU3BOJCTBA;

- IPUHIIMI JEHCTBUS OCHOBHBIX MOTPEOUTENEH AIEKTPOIHEPTUH;

- METOJIbl pacyeTa Harpy30K M NPUHLHUIUAIBHBIE CXEMbI 3JIEKTPOCHAOKEHUS 3/1a-
HUW U IPEAIIPUATHH;

- OCHOBBI KOMIIBIOTEPHOTO MPOECKTUPOBAHUS SJIEKTPUUECKOIO OCBELIECHUS U AJIECK-
TPUYECKUX CETEM;

- OCHOBHBIE XapaKTEPUCTUKU OBITOBBIX 3JIEKTPONPUOOPOB.
YMETB:

- IPAKTUYECKU OCYIIECTBISATh PACUEThl YCTAHOBUBILIUXCS U MEPEXOIHBIX PEKUMOB
paboThl 000PYAOBaHMS;

- KBaTU(UIUPOBAHHO BHIOMPATH AJIEMEHTHI IIETIEH CHCTEM 3JIEKTPOCHAOKEHMUS,;

- PacCUMTBIBaTh TOKH KOPOTKOI'O 3aMbIKaHUS,

- OLICHUTH dPHEKTUBHOCTh MPUHSATHIX PEIICHUN MPU PA3TUYHBIX YCIOBHUAX Pabo-
THI;

- J1aTh Ka4eCTBEHHYIO OLEHKY npuMmeHseMblx CAIIP, a Takke aHanu3 U CHUHTE3
PUHUMAEMBIX TEXHUYECKUX U OPTaHU3aUOHHBIX PEIIEHUI HA UX OCHOBE;

- OLIEHHUBATh 3PPEKTUBHOCTH TEXHOJIOIMUECKOTO Mpoliecca nepeaadn U pacrpese-
JICHUS DJIEKTPUUECKOW DHEPIUHU B DJIEKTPUYECKUX CETAX 3MaHUN U NPEANPUATHUM; ITPaK-
TUYECKHU OCYIIECTBIIATh PACUEThl YCTAHOBUBIIMXCA U MEPEXOJHBIX PEKUMOB pabOTHI
000py10BaHUS;

- BBITNOJIHATh PAacyeT HArpy30K, BEIOUPATh 3alMTHBIE U KOMMYTAIIMOHHBIE allapa-
Thl B CXEMaX AJIEKTPOCHAOKEHUS 3JTaHUN U TIPEANPUSATUI;



- BBIIIOJIHATH PAKTUYECKUE PACUEThl U YEPTEKU B COBPEMEHHBIX IIPOrPAMMHBIX
KOMIUIEKCaxX JJisl IPOEKTUPOBAHMSI CUCTEM JIEKTPOCHAOKEHMS.

BJIAJCTh:

- HaBBIKAMU PAcy€TOB YCTAaHOBUBLINXCS U MEPEXOAHBIX PEKUMOB pabOThl 000pPy-
JIOBaHMsI; pacyeTa Harpy3oK; BbIOOpa 3alUTHBIX U KOMMYTAllMOHHBIX allapaToB B CXe-
Max 3JEKTPOCHA0KEHUS 30aHUI U IPEANPUITUH;

- HaBBIKaMU KOHIIENITYaJIbHOTO IIPOEKTUPOBAHHUS CIIOKHBIX CHCTEM, a TAKXKE BO-
npockl uHTerpaunu CAIIP ¢ aBTOMaru3MpoBaHHBIMH CHCTEMAaMH YIIPABIICHUS, JIOTH-
CTUKH U JIEJIONIPOU3BOJICTBA;

- HABBIKAMM KOMIIBIOTEPHOTO IPOEKTUPOBAHUS DJIEKTPUYECKOIO OCBEIICHUS M
AIEKTPUYECKUX CETEH.

[Tporecc u3yueHus: AMCUUIUIMHBI HAMpaBieH Ha (GOPMUPOBAHUE CIAEAYIOIUX KOM-
METEHLIWM:

- CIIOCOOEH MPOEKTHPOBATh OOBEKTHI MPOPECCUOHATIBHON AESITENBHOCTA U Opra-

HHU30BBIBAaTh paboTy 1o ux npoekruposanuto ([1K-2).

2 MECTO JUCIHUILIUNHBI B OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMME

JlucuumuimHa OTHOCUTCS K 4acTd, GOPMUPYEMOM yJ4aCTHHKaMH 00pa3oBaTEIbHBIX
oTHomeHui bioka 1 gucrumiuH (Moaysel) y4eOHoro riaHa.

bazupyercs Ha 3HAHUSIX U YMEHUSX, KOTOPBIE CTYJAEHT MPHOOpEs MpU OCBOCHUU
MPEIIIECTBYIOMMNX AUCHUILIMH: «DPusnkay, «Briciias maremartukn», « Teopetnueckue
OCHOBBI DJIEKTPOTEXHUKNY», «KOMIbIOTEpHOE MOJAEIUpOBaHUE (UINUECKUX MpOolec-
coB», «MHbopmaTukay, « COBpeMEHHbIE MAKEThI MPUKIATHBIX POTPAMMY).

3HaHUA U yMEHUsI, TPUOOPETCHHBIC TIPU OCBOSCHUM JAHHOU JUCHUUIUIUHBI, peaiu-
3YIOTCSI CTYAEHTOM NPHU BBINOJHEHUHA KYpPCOBOIO MPOEKTa IO JUCIUIUIMHE « DHEPro-
cOepekeHrEe B CHCTEMax JICKTPOCHAOKEHUS», U3YYCHUHU MOCIICIYIOMNUX JUCITUTIIINH —
«InexkTpocHab)eHue ropoaoBy», «lIpoTuBoaBapuifHas aBTOMATHKa 3JICKTPOTEXHHUYE-
CKHUX KOMIUIEKCOBY», MPOXOXKJICHUH MNPEIIUNIIIOMHON MPAKTUKHA, MPOXOXKIECHUHU TOCY-
JTAPCTBEHHOW UTOTOBOM aTTECTALMH.
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3.1 PacnpenesieHue y4eOHbBIX YaCOB M0 TeMaM JUCHMILUIMHBI U BHAaM 3aHATHH

HaunmenoBanue Tem
(coneprkaTenbHbIX MOJYJICH )

KomngectBo yacos

(ouHasi/3a04uHas popma)

B ToMm uncne

Beero Jlexumm | JlaGop. | Ilpakr. CPC

Tema 1. 3agauu kypca. Beenenue B aB- 14/12 210 40 0/0 8/12
TOMAaTH3UPOBAHHOE MMPOCKTHPOBAHHE.
Tema 2. Texunueckoe obecrieyeHne
CAIIP. 14/12 2/0 4/0 0/0 8/12
Tema 3. Marematudeckoe obecrieueHne
aHaJIM3a MPOEKTHBIX PEIICHUH. 14/12 200 410 0/0 8/12
Tema 4. BBeneHue B 21€KTpOTEXHUYE-
cxre CAIIP CSOFT 14/12 2/0 4/0 0/0 8/12
Tewma 5. IIporpaMMHBII KOMILIEKC
“EnergyCS* (Pexcim, TTotepn) 16/13 2/0 6/1 0/0 8/12
Tema 6. [TporpaMMHBII KOMIUIEKC
“EnergyCS* (TK3) 16/15 2/2 6/1 0/0 8/12
Tema 7. IIporpaMMHBIN KOMILIEKC 17/16 412 6/2 0/0 7112
EnergyCS Dnekrpuka
Tema 8. Kimaccudukanms cereit 1o 1000
B. 8/12 2/0 0/0 0/0 6/12
Tema 9. Hopmbl 1 nipaBUiia IPOEKTUPO-
BaHMs DJICKTPOYCTAHOBOK 3JaHUl U 8/12 2/0 0/0 0/0 6/12
MIPOMBIIIJICHHBIX MPEANPUSTHI.
Tema 10. CxeMbl 31€KTpUYECKUX CEeTel
KIJIBIX U OOIIECTBEHHBIX 3/IaHUM. 12/16 202 412 0/0 6/12
Tema 11. DnexrpocHaOxeHue Meau-
LMHCKHX TIOMeILeHHil. 10/14 4/0 0/0 0/0 6/14
Tema 12. IlpoexTupoBaHHE CHUCTEMBI
ANEKTPOCHAOKEHUS >KWIBIX U oOIe- 17/13 210 0/0 9/2 6/11
CTBEHHBIX 3JJaHUM B IPOrpaMMHOMU cpe-
ne Projekt Studio Dnektpuka.
Tema 13. Model Studio CS OPY 24/20 4/4 6/2 8/2 6/12
TeMau 14. Model Studio CS KabensHoe 15/14 210 272 0/0 6/12
X035IUCTBO
KonrtakTHas paboTa (I0TOJIHUTETbHAS ) 8/14
Kypcosast pabota (mpoekT) 27127 27127
Wroro no Buaam 3aHATUH 234/234 34/10 51/10 17/4 124/196
Kontposn 36/36

HUroro: 270
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®opMuUpOBaHUE KOMIIETEHIIHI B pe3y/ibTaTe 0CBOEHHS TeM AUCHHUILINHBI

KOMHCTGHHI/II/I TeMI)I JUCIMITIIIMHBI, HAIICJICHHBIC Ha (bOpMI/IpOBaHI/IC KOMIICTCHIIUU
I1K-2 Tema 1-14
3.2 Jlekuum

Tema 1. BBeneHue B aBTOMaTU3UPOBAHHOE TPOCKTUPOBAHHUE.

[lonatne npoektupoBaHus. [IpuHOKNBI CUCTEMHOrO MOAXO0AA. YPOBHH INMPOEKTH-
poBanus Crtaaum npoexktupoBanuss. Mogenu u ux napametrpbl B CAIIP. IIpoexTHbie
npoueaypbl. JKuznenHoeii nukn usgenuit .Ctpykrypa CAIIP. Beeaenue B CALS-
TE€XHOJIOTUU. DTalbl IPOEKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX CUCTEM.

Jlutepatypa k Teme 1: [1, 2]

Tema 2. Texuuueckoe ooecnieuenne CAIIP.

TpeboBanus k Texuuueckomy odecneuenuro CAIIP. ITponeccopsr OBM. Tlamsrte
OBM. Monwutopsl. Ilepudepuiinbie ycrpoiictBa. [lInnbl komnbeioTepa. THIBI BEIYUCIIH-
TEJbHBIX MallMH U cucTeM. [lepcoHanbHblii KOMIbIOTEP. Paboune cTtaHuuu. ApXUTEK-
TYpPBI CEPBEPOB U CYIIEPKOMIIBIOTEPOB.

[Ipumeps! cepBepoB. CynepkomnbroTepsl X XI Beka.

Jlutepatypa k Teme 2: [1, 2]

Tema 3. Marematnueckoe oOecrieueHrue aHaau3a MPOEKTHBIX PEIICHUN.

TpeGoBanus k Maremarnueckum mojensm u merogam B CAIIP. ®da3oBsie nepe-
MEHHbIE, KOMIIOHEHTHBIE U TOIOJOTHUYECKUE ypaBHEHHs. OCHOBHBIE MOHATHS TEOPUH
rpados. [IpeacraBieHue Tomonoruyeckux ypaBHeHUH. OCOOEHHOCTH SKBUBAJICHTHBIX
CXEM MEXaHUYEeCKUX 00bEeKTOB. MeToabl POPMUPOBAHUSI MATEMATHUYECKUX MOJIENIeH Ha
MakpoypoBHe. BeiOOp MeTO/10B aHaM3a BO BPEMEHHOM 00J1acTH. AJITOPUTM YUCIICHHO-
ro UHTETPUPOBaHUA cUCTEM IU(PPEpeHIINAIBHBIX YpaBHEHUM. METObl pelieHus Cu-
CTEM HEJIMHEWHBIX alreOpandeckux ypaBHEHUN. METObI pEIIeHUs] CUCTEM JTMHEHHBIX
anreOpanyeckux ypaBHEHHM. AHAJIU3 B 4aCTOTHOM 00jacTh. MHOTroBapuaHTHBIM aHa-
mu3. Opranu3anus BEIYUCIATEIBHOTO MPOLECCAa B YHUBEPCAIBHBIX POrpaMMax aHaJIu-
3a Ha MakpoypoBHe. MaTeMaTndecKkre MOJENIN I aHAJIUu3a Ha MUKPOypOBHE. MeTobl
aHaJgu3a Ha MHKPOYpPOBHE. MeToJ KOHEYHBIX JJIEMEHTOB I aHAJIM3a MEXAHUYECKOU
NpoyHOCTH. MojennpoBaHue aHaJOTOBBIX YCTPOMCTB Ha (DYHKIIMOHAJIBLHOM YPOBHE.
MaremaTnyeckne MOJENN AUCKPETHBIX YCTPOMCTB. METOMBI JIOTHYECKOTO MOJEINPO-
BaHus. CucTeMbl MaccoBOTO obOcimykuBaHusi. AHanutudyeckue monenu CMO. YpaBHe-
Hus Konmoroposa. [IpuMep ananutuueckoit monenu. Moaens MHorokanasibHoi CMO
¢ oTkazamu. [TpuHIUTIBEI UMUTAITMOHHOTO MoaenupoBaHusi. COOBITUHHBIN METOI MOJIe-
mupoBaHnus. Kpatkoe onucanue si3bika GPSS. Cetu Iletpu. Ananus cereit [letpu.

Jlutepatypa k Teme 3: [1, 2, 11]

Tewma 4. Brenenue B anekrporexandeckue CAITP CSoft.

Kpatko o xomnanuu CSoft. CiuCOK 3IEKTPOTEXHUYECKUX PEIICHUN KOMITAHUH
CSoft. Ilpunsiteie cokpamienus (rioccapuit). [IpencrapieHue pacdeTHON CXEMBI AJIEK-
Tpuyeckoi cetu. OOIIMe NPUHITUIIBI BBOJIA TPadUUECKOT0 N300paKEHUST CXEMBI.

Jlutepatypa k Teme 4. [3, 5, 11]

Tewma 5. [Iporpammusiit kommuieke “EnergyCS* (Pexum, [lotepn)

BBoa ucxoanoit moaenu. OgHonuHelHas cxema ceTu. PaboTa co BCTpoeHHOM
cripaBo4YHOM 6a301 aHHbIX. [lonoaHeHre 6a3bl TaHHBIX.
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Pacuer ycranoBuBLIerocs pexxuma. OLieHKa CTATUYECKONM YCTOMYMBOCTU. AHAIIN3
KAaueCTBa M0 OTKJIOHEHUSIM HaIpsKeHUs. Pacuer pa3oMKHYTBIX y4acTKOB ceTd. Pacuer
ko3 dunmrenTon 3arpy3ku TII. Pacuer ci0xHO 3aMKHYTOM CETH.

[lepenaua rpaduueckoit unpopmanuu B AutoCAD.

Jlutepatypa k Teme 5. [3, 4, 15]

Tewma 6. [Iporpammusriii komruieke “EnergyCS* (TK3)

BBoxa ucxomnoit moaenu. OgHonuHelHas cxema ceTu. Pabora co BCTpoeHHOM
crpaBoYHOM 6a30i maHHbIX. [lonomHeHne 6a3bl TaHHBIX.

Pacuetsl TokOB KOpoTKOTO 3aMbikanus (K3) ams mpoBepku 060py10BaHuUs IO
TEPMUYECKOMY U 3JIEKTPOJIMHAMHUYECKOMY AeiicTBuI0. Pacuer TokoB K3 miist onpenene-
HUsl YCTAaHOBOK PEJIEMHOW 3aIUTHl 1 aBTOMATHKHU.

Pacuet TOKOB BO BCEX AJIEMEHTAX CETU U OCTATOYHBIX HAIMPSKEHUI BO BCEX y3-
nax cetu npu K3 B 3agaHHO# TOUKe.

Pacuet TokoB K3 nocnegoBatenbHo i 3a1aHHbIX Touek K3 ¢ oToOpakenunem
TOKOB B BETBSIX.

Pacuer ygapHbIX TOKOB, IEPUOJUYECKON U alIEPUOINYECKON COCTABISIOMINX TO-
ka K3, a Takke nnrerpanoB J[XKoyms 1uisl MecTa MOBPEKICHHUS.

Pacuer Toka B 3a1aHHOI BETBH MPU KOPOTKHUX 3aMBIKAHUSAX B YKa3aHHBIX TOUKaX
¢ mpuBeeHreM TOKOB K3 K CTyneHU HanpsKeHUs! BETBU.

PacuyeT eMKOCTHBIX TOKOB 0JIHO()a3HBIX 3aMbIKaHUM HA 3€MJIIO B CETH C U30JIUPO-
BAHHOW HEUTPAJIBIO.

Jlutrepatypa k Teme 6: [3, 4, 15]

Tewma 7. [Iporpammusiii komiuieke EnergyCS Dnekrpuka

dopmupoBaHUE pacyeTHON Mojenu AnekTpuueckoit cetu (ot 12 mo 1000 B) wu,
yacTu4yHO, cpeanero (ot 6 no 10 kB). Ognonuneiinas cxema cetu. Pabora co BCTpoeH-
HOU cripaBOYHOM 0a301 gaHHbIX. [lonogHeHne 0a3bl TaHHBIX.

OrnpeneneHue pacyeTHbIX TOKOBBIX HAarpy30K JJIsl BCEX 3JIEMEHTOB pacIlpeiein-
TenabHOUM ceT. Pacuer (a3HBIX M JMHEHHBIX HANPSHKEHUH B KaXKIO0M TOYKE CETH, CUM-
METPUYHBIX COCTaBISIONMIMX HAMPSDKEHUM M COOTBETCTBYIONIMX KOI(DPUIIMEHTOB
HECUMMETPUHU.

PacueT BenmWYMHBI TEIUIOBBIICIECHUN B 3JIEKTPOOOOpYyI0BaHNU. Pacuer MUKOBBIX
(TTyCKOBBIX) TOKOB W BpPEMEHHM HMX MPOTEKAHHS BO BCEX JJIEMEHTAX CETH, a TaKXKe
HaMpPsHDKEHUN B KaXKJIOW TOUYKE MPU MPOTEKAHWU MUKOBBIX TOKOB C OLICHKOW HamOOJIb-
IMX OTKJIOHECHUW HAMPSKEHUN OT HOMUHAJIBHBIX 3HAYEHUM.

Onpenenenue AJig KaXA0r0 JIEMEHTa CETH MaKCUMAJIbHBIX TOKOB B HAaudaJbHBIN
MOMEHT BpeMeHu npu TpexdazHoM u ojaHodazHoM KopoTkoM 3ambikanuu (K3) u
HauOOoJIbIIEro 3HaYeHus ynapHoro Toka K3. Onpenenenue it KaxJ10ro 3JIeMEHTa CeTH
MUHHUMAaJIbHBIX TOKOB TIpu oaHOo(a3zHoM, 1Byx(da3zHoM u TpexdazHom K3 ¢ yyetom co-
MPOTUBJICHUS JyTH, a TAKXXE C YUIETOM HarpeBaHUs TOKOBEAYIIMX YacTel pabo4YuM TO-
KoM 1 Tokom K3

OueHkKa TOKAa U HAMNPSHKEHUS caMo3amycka JJIsi OTCTPOWKH PENEHHBIX 3alluT.
Ornenka TemmepaTyphl KHJI TIPOBOJOB U Kabene mpu paboymx TOKaX U HA MOMEHTHI
OTKJIFOYeHHUST TOKOB K3 OCHOBHBIMHU W PE3E€pPBHBIMU 3allUTaMHU JIJIsl TIPOBEPKHU Kabemeit
Ha TEPMUYECKYIO0 CTOMKOCTh U HEBO3TOpaHuUe, ONpeiesieHre nHTerpaia Jxoyis.

Jluteparypa k Teme 7: [3, 4, 15]

Tema 8. 3amaun kypca. Knaccudukanus cereii 1o 1000 B.
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Kareropun HageXKHOCTH 3JEKTPOIPUEMHHUKOB. DJIEKTPUUECKAsl CETh B KBapTaje

ropoza.
Cetp TT c rayxo3azemsieHHOW HelTpanbio TpaHchopmaropa. Cerb TN-S ¢ rimyxosa-
3eMIIeHHON HelTpaiibio Tpancopmartopa. Cetb TN-C-S ¢ riryxo3zazeMmieHHO# HeilTpa-
apio Tpancpopmaropa. Cerb ¢ cucremor IT. Pacuer Toka mepBOro 3amblKaHUs U
HaIpsHKEHUS IPSIMOTO M KOCBEHHOT'O MPUKOCHOBEHMS B ceTu | T. YcTpoiicTBO 3aMTHO-
ro orkioueHus. Boeibop tuna u mapamerpo Y30. O6mue TpeOGoBaHUs MO MPUMEHE-
Huto ¥Y30. 3amuTa oqHo(a3HBIX NOTpeOUTENeH OT mepeHanpsHKeHU npu oOpbIBE HY-
JIEBOTO MPOBOJA.

Jlutepatypa k Teme 1: [1]

Tema 9. Hopmbl 1 mpaBuiia IpOEKTUPOBAHUSI SJICKTPOYCTAHOBOK 37JaHUM U TMPO-
MBIIUICHHBIX MPEINPUSTHIN.

HanexHocTh anekTpocHaOxkeHus. [lokazarenu kadecTBa 3JIEKTPUUYECKON DHEP-
ruu. VcxonHble NaHHBIE I MPOEKTa AJIEKTPOYCTAHOBOK 3JaHWUK M MPOMBIIIIEHHBIX
npeanpusTuid. PacueTHble 3JIEKTPUUECKUE HATPY3KU KUJIbIX 34aHUN. PacueTHbie 3Iiek-
TPUYECKHE HArpy3KH OOIIECTBEHHBIX 3JaHUN MU KOMMYHAJIbHBIX Tpeanpustuid. Ompe-
JIEJICHNE TOTEpU HANpPSKEHUsSI B 2-X MPOBOAHON ceTH. Pacuer moTtepb HaNpsyKEHUS
OCBETUTEIIbHBIX MarucTpaiei.

Jlureparypa k Teme 9: [1, 6]

Tema 10. CxeMbI 3JIEKTPUYECKUX CETEH KIIIBIX U OOIIECTBCHHBIX 37aHUM.

Cxembl BHYTPHKBApTaJIbHBIX MUTAKOMMX ceTe. CXeMbl NUTAIOIIUX CETEH U
BBOJIHO-PACIIPEACIUTENBHBIX YCTPONCTB KUJbIX 3AaHUN. CXeMbl AJIEKTPOCHAOKEHUS
MYHULUNAIBHBIX KBApTUP. CXEMBbI 3JEKTPOCHAOXKEHUSI KBApPTUP MOBBIIICHHONW KOM-
dbopTHOCTH U KOTeKEeH. [IpuMep cxeMbl 2JIeKTPOCHAOKEHHUSI TOPTOBOT'O KOMILIEKCA.

Jlureparypa x Teme 10: [1, 6, 9, 14]

Tema 11. DnexkTpocHaOXKeHUE MEAUITUHCKUX TTOMEIICHUM.

Knaccudukanus MmeauuHckux nomemieHuid. Menumuackas cuctema [T. Cxembl
AJIEKTPOCHAOKEHUST ToTpedbuTenel ocoboit rpynmel. crounnku Oecrniepe0oitHOro mH-
TaHUS B CUCTEMax TapaHTUPOBAHHOTO MUTAHUS AIEKTPOCHAOKEHUS MEIUIIMHCKUX TIO0-
MeteHui. [Ipumep opranuzauuu IT cetu ¢ 3-Ms BBoJaMu. DJIESKTPOIIUTKH JJIsl OIlepa-
MoHHBIX. [IpuMep BbIOOpa akKKyMyISATOpPHOW OaTapew W MCTOYHUKA OecriepeOonHOTO
MATAHUS.

Jlutepatypa k Teme 11: [1]

Tema 12. IlpoexkTupoBaHNE CUCTEMBI JEKTPOCHAOKEHUS KUIBIX M OOIIEeCTBEH-
HBIX 37]JaHUI B porpaMmMHoOi cpeze Project Studio DnexTpuka.

Ha3nauenne u BO3MOKHOCTH nporpammbl. Co3ianue HoBoro npoekra. Padota c
nogocHoBol AutoCAD. PabGota ¢ TexHonornueckuM 3ajnanuem. Pabora ¢ anekTpude-
ckoi Mojienwto. [Ipumep ucnosbzoBanus nporpammsl Project Studio CS DnekTpuka.

Jlutepatypa k Teme 12: [4, 6, 9, 11, 14]

Tema 13. Model Studio CS OPY

BcraBka ob6opymnoBanus u3 6a3el nanabix. Kommonoska OPY. Iapamerpusarus
o0bekToB. Coxpanenue o0bekToB AutoCAD B 6a3y gaHHbIX. MexpacueT rHOKoN OlIu-
HoBkH. IlogBecka mpoBojoB. Ilapamerpusaruss o00bekToB. CoxpaHeHHE OOBEKTOB
AutoCAD B 6a3y nannbix. Co3manue pa3pe3oB B JHOOOM MECTE TPEXMEPHON MOJIEIIH.
ABTOMaTHYECKasi MPOCTAaHOBKA pa3MepoB Ha pa3pesax. [IpoBepka Moaenn Ha KOJUTU3UH.

Jlutepatypa k Teme 13: [4, 5, 7, 11].
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Tema 14. Model Studio CS KabenbHO€e X0351CTBO

baza manneix. KoHcTpyupoBanue kaOelbHBIX KOHCTpYKIUi. Packnaaka xaGers.
[Tonyuenue TabnuuHoM qoKyMeHTanuu. [lonydyenue rpaduyeckoi T0KyMEHTAIUH.

Coznanue BIM-monenu kaGenpHOro xossiictBa. IIpoekThpoBaHHMe KaOeTbHBIX
KOHCTpyKIui. PaccranoBka o6opynoBanue Ha 3D-monenu

Jlutepatypa k Teme 14: [4, 5, 8, 11].

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

Ne Tema 3aHsATHS O0bewM, yac. Jlutepa-
/11 OYH/3a04H Typa
1 Pacuer pexxuma pabotsl saeprocucremsl B MathCAD 9/2 [13]
2 Hcnonp3oBanue 6;10k0B 1 atpudyToB B AUtOCAD 8/2 [4, 13]
HUTOTO: 17/4

3.4 JIaGopaTopHbIe padoThI

No Tema 3anaTHA O6mbeM, | Jlutepa-
/1 Jac. Typa
OYH/3204H
1 3nakomctBo ¢ uaTepdeiicom NanoCAD snexktpo. OcHOBBI paboTHI B 10/2 [6, 9]
porpamme
2 Co3/1aHne TOMOJIOTHU 3aHUS 10/2 [6, 9]
3 [IpoekTupoBaHHE YCTAaHOBKHU CBETUJILHUKOB, BBIKIIOUATENEH U pac- 10/6 [6, 9]
peJeTUTENFHOTO YCTPOCTBA
4 [TpoexkTupoBanue 3neKTpoTexHruueckoil Moaenu (3TM), npoknaaku 10/0 [6, 9]
Tpacc, MPOKIIAJIKH KaOesel, MUTAroINX CeTer
5 [Tox6op KOMMYTaIIMOHHOTO 00OpPYIOBaHMUs, CO3/IaHUE OTYETOB, CO- 11/0 [6, 9]
spanue 3D-monenu
HUroro: 51/10
3.5 CamocrosiTesibHas padoTa cryaeHTa [12]
Ne Buasl camocTosiTennbHON paboThI CTyIeHTa O0Bem, yac.
/1 OYH./320YH
1 3y4eHue JeKIMOHHOTO MaTepuaa 47/80
2 ITonroToBKa K NPaKTUYECKUM 3aHSATHIM 10/10
3 IToaroroBka K 1ab0paTopHbIM paboTam 40/70
4 BpInosiHeHHnE KYpCOBOTO MTPOCKTA -/-
5 BeinonHenne KypcoBoi paboThl 27/27
6 BrImioTHeHNe WHIMBHTyaTbHOTO 3a/IaHUs 0/9
HUroro: 124/196

3.6. Kypcogoii npoekT (pa6oTa), HHAMBUAYAJbHOE 3a1aHHE

[IporpaMmoit JUCHUIIIMHBI IPEAYCMOTPEHO BBIIIOJIHEHHUE CTYICHTaMU KYpPCOBO
padoThI Bo 2-M cemectpe [14].

[enbto manHoM KypcoBoit padoTel (KP) siBisieTcsi: 060011eH1E, CUCTEMATU3UPO-
BaHME U 3aKperIeHWe 3HaHWH Mo AUCIUIUIMHAM «Bompochl KOMIBIOTEPHOTO MPOEKTHU-
poBaHus» «DNeKTpocHabxkeHue», «lIpoexkTupoBaHUEe CHUCTEM HSJIEKTPOCHAOKEHUS,
«DNEeKTpOCHAOKEHHE TOPOAOB» 3aKpeIUIEHUE YMEHHs IMO0JIb30BAaThCA MPOTrpaMMOin
ProjectStudioCS Dnextpuxa 10.0.
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KP nomknHa comepkaTh pacyeT 3JEKTPOCHAOXKEHUsI MPEeanpUsITHS (KOMMYHalb-
HOTO, aJIMUHUCTPATUBHOIO, MAJIOTO 1I€Xa U JIp.): KPaTKy XapaKTepUCTUKA MPEIIpHsi-
THUs, BEIOOP MUTAIONIETO HAMPSKEHUS, CUCTEMBI 3a3€MJICHHUSI, KOJTUYECTBA U MOITHOCTHU
TpaHc(hHOPMATOPOB, pacyeT HU3KOBOJIBTHOW PACUETHON HArpy3KH OTAENbHBIX IMPHUCO-
CAMHEHUI 1 BCEro MPEANpPUITHS B LIEJIOM, pacyeT U BHIOOp anmmapaTroB 3allUThI U ceye-
HUW YYaCTKOB CETH, paCUET TOKOB KOPOTKOTO 3aMbIKaHUs, SKCIIOPT OTYETHOU TOKYMEH-
Tanuu. Taxke KypcoBoil paboToi MpeaycCMOTPEHO NMPUMEHEHHE 00Jiee COBPEMEHHOTO
000pyI0BaHUS, YTO TO3BOJUT JOCTHYb BHICOKOW CTENEHH HA/IEKHOCTH, aBTOMATHU3ALIUN
1 0€30IaCHOCTH.

PazpaboTka Bcex pasliesioB MPOEKTa JOJDKHA 0a3MpoOBATHCS HA MaKCUMAJIbHOM
UCITOJIb30BAaHUU MIPOIPECCUBHBIX TEXHUUYECKHUX CPENCTB U NepeaoBor TexHojoruu. Co-
OTBETCTBYIOIINE PELIEHUSI — IPUHUMATHCS Ha OCHOBE AHAJIM3a COBPEMEHHOM TEXHHUYE-
CKOM JHTEepaTypbl M C HCIOJb30BaHHEM 0a3 JaHHBIX AJIEKTPOOOOPYIOBaHHS M KOH-
CTPYKUHM.

KP umeer onrHakoBoe TUIIOBOE MO (JOPME U METOJUKE pa3pabOTKU COAepKaHHUE
s Bcex ctyaeHToB. OobeM KP — He Oosiee 50 cTpanui cOpOLIIOPOBaHHBIX PYKOIHUC-
HOT'O WJIM MAaIIMHONUCHOrO TekcTa. CTyeHT 0053aH 0pOPMUTH IPOEKT CTPOro B COOT-
BETCTBUU C YCTAHOBJIEHHBIMU TPEOOBaHUAMM.

g cTyneHToB 3a0uHOW (popmbl 0OyueHuss B 1 cemectpe mpeaycMOTpPEHO BbI-
NIOJTHEHNE KOHTPOJIBHOM paboThI 110 JopMe WHANBUAYATBHOTO 3ananus [10].

TemaTuka UHIMBHIYAIbHOTO 3aJaHUS:

- 3HaKOMCTBO C mporpammoil Autocad, uHTEppEeiicoM, OCHOBHBIMU KOMaHIaMH, BO3-
MO>KHOCTSAMH JIBYXMEPHOTO uepueHus B popmare A4 HaUepTUTDH 2-X MEPHBIN YEPTEKX.

OTtuyer 0 paboTe COCTOUT U3 TEKCTOBOM YacTH Ha JiucTax popmarta A4 u npHUHLIK-
MUAJILHOM CXEMBI AJIEKTpocHa0keHus B Autocad, TabiuIbl ¢ pacyeTaMHu.

PexoMeHTyeMbIif 00BEM MOSICHUTEIBLHON 3alMCKU [0 WUHAWBUIyAILHOMY 3aja-
Huto — He 6osee 15-20 ctpanun popmarta A4 (210x297 mm).

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu 1 mKaJjabl 1Jisi HHTETPUPOBAHHOM OLEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIINH

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

HYJIEBOW ypOBEHb: HEBEPHBIC, HE APTYMEHTUPOBAHHBIC, C MHOXKECTBOM TPyOBIX OIIIH-
OOK OTBETHI Ha BOMPOCHIL. Y POBEHb 3HAHUI HUKE MUHUMAJLHBIX TPEOOBAHMUIA;

MHUHUMAJIBHBIN YPOBEHB: JIaHbI HE IIOJIHBIE, HETOYHbIE U HEAPTYMEHTUPOBAHHBIE OTBE-
ThI Ha BOMPOCHI. J[OMyIIIeHO MHOTO TpyObIX OIMMOOK. YPOBEHb 3HAHWIA HIUKE MUHU-
MaJbHBIX TPECOOBAHMIA;

IIOPOTOBBIM YPOBEHb: JIaHBl HEAOCTATOYHO MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHBIC
OTBETHI HAa BOMPOCHI. [1710X0 3HAET TEPMUHBI, ONIPEACIICHUS U TTOHATHSI; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUS, MPUHIIMIBL. J[OMTYIIIEeHO MHOT'O HETPyOBIX OIIMOOK;

CpPEOHUI YPOBEHb: JAHbI IOCTATOYHO IMOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11€710M 3HAeT TEpMUHBI, ONPEACICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHITUIIBL. JIOMyIIIEHO HECKOJIBKO HETPYOBIX OMIMOOK;
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HpOI[BHHYTBIﬁ YPOBCHL: AAaHBI IMOJIHBIC, TOYHBLIC M apPI'YMCHTUPOBAHHBIC OTBCTHI HAa BO-
ITPOCHI. 3Haer TCPMUHBI, OIIPCACIICHUA U ITOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, COOT-
HOIICHM:A, ITPUHITUIIBI. I[OHYHICHO HCCKOJIBKO HCFpY6I)IX OIHI/I6OK;

BBICOKHUI YPOBCHL: JAaHBI ITOJIHBIC, TOYHBIC U apI'YMCHTHPOBAHHBLIC OTBCTBI HA BOIIPO-
Chl. 3HaeT TCPMUHBI, OIIPCACIICHUA W ITIOHATHUSA;, OCHOBHBIC 3daKOHOMCPHOCTH, COOT-
HOIICHUA, ITPUHIIUIIBI. I[OHYHICHO HECKOJIbKO HETOYHOCTEH.

Cocmasnarowas komnemeHyuu — yMeHus

HYJIEBOM YPOBEHB: ITOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOJMKHU PELICHUS 3a4a4H,
JIOITYIIIEHO MHOYKECTBO IPyOESHIIINX OIIMOOK / 3a/1aHus HE BBIMOJIHEHBI BOOOIIIE;

MUHUMAJIBHBIN YPOBEHB: €1a00€ MOHUMAHUE CYTH METOJUKU PEIICHUs 3aJaud, JOITy-
nieHbl rpyosie ommOku. Pemenns He o6ocHoBanbl. He ymeeT ucnosnbp3oBats HOpMa-
TUBHO-TEXHUYECKYIO JIUTEpaTypy. He opueHTpyeTcs B CriennaibHOM Hay4YHOU JIMTE-
paType ;

IIOPOr'OBBI YPOBEHb: JOCTATOYHOE IMOHUMAHWE CYTH METOAMKU PELICHMs 3aJad, J10-
nylieHsl omuOKy. Pemenust He Bcerna 00OCHOBaHbI. Y MEET UCHOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CIEUUaTIbHON HAyYHOMU JIHUTe-
patype;

CPEIHUHN ypOBEHB: B ILIEJIOM IOHMMAET CYThb METOIMKHU PELICHUs 3a4adud, JOIYILEHbI
omnOku. PemieHnss He Bcerma OOOCHOBaHBL. YMEET MCIOJIBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY;

IIPOJABUHYTHIM YPOBEHB: B IIEJIOM ITIOHUMAET CYTh METOAMKH PELICHUS 3a1a4, JOMyIIe-
HbI HETOYHOCTU. Crioco0eH 000CHOBATh PEIIEHUs. Y MEET HCIOJIb30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKHI YPOBEHb: TOHUMAET CYyTh METOJUKH pelieHus 3a1aun. CrnocoObeH 000CHOBATh
pELICHHs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO
JIUTEPATYPY, IEPENOBOM OIIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

HYJIEBOW YPOBEHB: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMU BBHITIOJTHEHUS MPOdeccro-
HaJIBHBIX 3a7a4. He MOKeT BBINOJIHUTE 3aaHUs;

MHUHUMAJIBHBI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMM BBIIIOJHEHUS MPO-
dbeccroHaNIbHBIX 3a7a4. VICTIBITHIBAECT CYIIECTBEHHBIC TPYIHOCTH MPU BHITIOTHEHUU
OTJICTBbHBIX 3aJlaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIE€T HABBIKAMH BBIMIOJHEHUS TTPOQPECCUOHATBHBIX 3a7a4y Ha
MIOPOTOBOM YpOBHE. 3a/IaHUS BBIMOJIHIET MEIJICHHO U HEKaYE€CTBEHHO;

CpeIHUI YpPOBEHb: BIlaJieeT HAaBbIKAMU BBIMOJHEHUS MPO(eCCHOHANIBHBIX 3a7a4. 3a/1a-
HUS BBITIOJHAET Ha CPEIHEM YPOBHE IO OBICTPOTE U KAaYECTBY;

MIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPEHHBIMU HABBIKAMH BBITIOJIHEHHUSI TTPOQeccro-
HAJIBHBIX 3a7a4. BBICTPO M KaYE€CTBEHHO BBINOJIHIET 3a1aHUsA, MHOTJA JOIyCKas He-
3HAYUTEJIbHBIE TTOTPEIIHOCTH;

BBICOKH ypOBEHb: BJIQJICET YBEPECHHBIMH HABBIKAMHU BBITIOJIHEHUS MPOGhEeCcCUOHATh-
HBIX 3a71a4. BBICTpPO M Ka4eCTBEHHO BBHITIONHACT 3aJaHUsl, IPU HEOOXOAMUMOCTH JIe-
MOHCTPUPYSI TBOPYECKUU MMOJIXO.

ObobwenHnas oyeHKa chopmMuposanHocmu KoMnemeHyuil



12

HYJICBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIME; OJIHA
WJIU JIBE U3 TPEX, OCTaIbHBIE — Ha 00JI€€ BHICOKOM YPOBHE;

MUHHUMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(DOPMUPOBAHBI: BCE COCTABIISIO-
[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

MOPOTOBBIN YPOBEHB: HA MTIOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHUE; O/I-
Ha WJIU JBE U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;

CpeIHUN ypOBEHBb: Ha CpeAHEM YpOBHE C(HOPMHpPOBAHBI: BCE COCTABIISIONINE; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHbIE — Ha 00JIe€ BEICOKOM YPOBHE;

MIPOJBUHYTHIA YPOBEHB: HA MPOJBUHYTOM YpPOBHE C(HOPMHPOBAHBEI: BCE COCTABIISIO-
1IME; OJIHA WU ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

BBICOKH YPOBEHB: Ha BBICOKOM YPOBHE C(POPMUPOBAHBI BCE COCTABJISIONINE KOMITC-
TCHIIUH.

4.2 Bonipochbl K dJK3aMeHY:
1. Energy CS Pexxum: Haznauenue u BO3MOKHOCTH KOMILIEKCA.
2. Energy CS Pexxum: Pa6ota ¢ Tabnunamu. Pabota ¢ rpadhmyueckum nuzobpaxe-

HHUECM CXCMBEI.

3. Energy CS Pexxum: TaOmuirsl pe3ynbTaToB M0 y3i1aM U BeTBAM. baanc momi-

HOCTH. MempaﬁOHHme IICPCTOKU MOIIHOCTH.

4. Energy CS Pexum: CTpyKTypa OT€pbh MOIITHOCTH. Y POBHU HANIPSIKECHUI.
5. Energy CS Pexum: Tabnuipl 00bEKTOB JEKTpUUeCcKOil ceT. Tabnuisl duse-

poB. CxemHble apameTpsl. ['paduku puaepos.

6. Energy CS Pexum YTsxenenue pexuma.

7. Energy CS Pexxum: Pabota ¢ 6a30i1 1aHHBIX CIPaBOYHOM HH(POPMALIUU.

8. EnergyCS TK3: Haznauenue u BO3MOKHOCTH KOMILJIEKCA.

9. EnergyCS TK3: IIpeacraBieHne pacueTHOM CXEMBI JJIEKTpUUYecKon cetr. Oc-

HOBHBIE (PYHKIIUU TJIABHOTO MEHIO MPOTPAMMHOT0 KOMILJIEKCA.

10. EnergyCS TK3: PaboTa ¢ rpadudyeckum n300pakeHHUEM CXEMBI.
11. EnergyCS TK3: Pa6oTta ¢ Tabiuiiamu. OCHOBHBIE TaOIHIIBI TPOTPAMMHOTO

KoMIuiekca. Tabuuibl pe3yabTaToB. Tabauibl 00BEKTOB AIEKTPUUECKON CETH.

12. EnergyCS TK3: OcHOBHBIE BUIbI PACUETOB U BUJIbI PE3YJILTATOB PACUETOB.

Pacuer Toka K3 B ogHOM y3ne. Pacuer Toka K3 Bo MHOKECTBE BBIJIETIEHHBIX Y3JIOB.

13. EnergyCS TK3: IlpencraBieHre pe3ynbTaToB B BUAC BEKTOPHBIX TUATPAMM.

PaboTa ¢ 6a30ii JaHHBIX CIPABOYHON MH(GOPMALIHH.

14. Energy CS Ilorepu: HazHaueHne u BO3MOXHOCTH KOMILIEKCA.
15. Energy CS Ilotepu: Pabota ¢ rpaduueckum nu3o0paxxeHueM CXEMBl.
16. Energy CS Ilotepu: Pabota ¢ Tabauniamu. TaOauiibl ICXOIHBIX TaHHBIX.

TabauIel 00BEKTOB JICKTPUUYECKON CETH.

17. Energy CS Ilorepu: Pacder u ananu3 noTeps 3JIEKTPOIHEPTUU B PA30OMKHY-

TBIX pACIPCACIUTCIIbHBIX U B CIIOJKHO3AMKHYTBIX CI/ICTeMOO6paBYIOIHI/IX CCTiX.

18. Energy CS Ilotepu: Pacuet notepb 3HEpruu B MPOU3BOJIBHBIX CETSIX MPSAMBIM

WHTETPUPOBAHUEM TTI0 TpaduKaM dIEKTPUIECKUX HATPY30K.

19. Energy CS Ilotepu: Pacuer notepb B HU3KOBOJIBTHBIX CETSIX MO 00001IEHHON

uHdopmaruu. AHaIU3 TOTEPh AMEKTPOIHEPTUN U UX COCTABIISIONIMX IO KJ1accam HO-
MUHAJBHBIX HAMpsKEHUH U palioHaM. TabmuIel pe3yabTaToB.

20. Energy CS Ilotepu: Pabota ¢ 6a30ii JaHHBIX CIIPaBOYHON MH(OpMAIUK.
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21.Kakue snexktporexunueckue pemenus rpymnmnbl komnanuid CSOFT Bam us-
BECTHBI?

22. Kak npoBectu cBeToTexHudeckuit pacuet B ProjectStudio CS Dnekrpuka?

23. Kareropuu HaJie)KHOCTH AJIEKTPOIIPUEMHUKOB. HenpoMBbIlIIIeHHBIE 3JEKTPO-
MPUEMHUKHA 0COOO0H TPYMIIHIL.

24. KakoB nepeyeHs pemaeMbix 3aaa4 ProjectStudio CS Dnekrpuka? B uem oco-
6ennoctb urepderica ProjectStudio CS Dnekrpuka?

25. Ocobennoctu cerert TN-C, TN, TT.

26. O0BsACHUTE BO3MOKHOCTU PAOOTHI C 3JIEKTPHUUECKON MOJIEIbIO B
ProjectStudio CS Dnekrpuka.

27. Pacuet Toka ogHodazHoro K3, HanpskeHus: MPUKOCHOBEHUS, HAIPSHKCHUS
cMelleHns HeuTpanu B cetu TN.

28. Kakast BeIXOHASI JOKYMEHTAITUSI MOKET OBITh morydeHa B ProjectStudio CS
DnekTpuka?

29. Pacuer Toka ognodaznoro K3, HanpsbkeHUs IPUKOCHOBEHUS, HATIPSIKEHUS
cMelleHus HeuTpanu B cety TT.

30. Kakum 00pa3om co3aeTcsi HOBBIM MPOEKT U KaK OCYIIECTBUTH paboTy €
nonocHoBoit AutoCAD B ProjectStudio CS Dnekrpuka?

31. PacyeT TOKa nMepBOro 3aMbIKaHUS U HAIIPSHKEHUS TPSIMOTO U KOCBEHHOTO
puKocHOBeHUSA B ceTH IT.

32. Kakue 351eKTpOTEXHUUECKUE pacyeThl peanu3oBanbl B ProjectStudioCS Dnek-
TpuKa?

33. OcobeHHOCTH pacueTa Harpy30K 00mmecTBeHHbIX 3nanuid mo CI1-256.132 —
2016.

34. O0BacHUTE TOPSIIOK MOAKII0UeHUs moTpeduteneit B mpoekt ProjectStudioCS
DJIEKTpUKA.

35. OcoOGEeHHOCTH IPYIIOBBIX OCBETHTEIIBHBIX U CUJIOBBIX CETEH 0OIIEeCTBEHHBIX
3IaHUH.

36. [Ipoxmanka kabenei u Tpacc B ProjectStudioCS Dnexrpuka.

37. Model Studio CS OPY: koMnoHOBKH (pa3MeInieHus) 000py10BaHUs
B TPEXMEPHOM IPOCTPAHCTBE.

38. Model Studio CS OPY: 6a3b1 naHHBIX.

39. Ha3znaueHnue u BO3MOKHOCTH ITporpaMMHoro komriiekca Model Studio CS.
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IIpumep 3K3aMeHAIMOHHOTO OMJIeTa

I'OYBIIO «/loHenkuii HAUMOHAJBLHBIN TeXHUYECKH YHHUBEPCUTET»

[IporpaMma moAroTOBKH: MarmcTparypa
(GakanaBpuar, ClieLMAINTET, MATUCTPATYPA)
Hamnpasnenue noaroToBKu: 13.04.02 «23neKTpO’HEPreTHKA B IICKTPO-
TEXHHUKa
(xon, Ha3BaHUE)
Hamnpasnennocts (mpoduis): «INEKTPOCHAOKEHNE U YHEPTOCOCPEIKEHUEC)
(na3Banme)
Cemectp: 2
VYyeOuas qucuuminHa:  CHCTEMBI aBTOMAaTU3UPOBAHHOTO TIPOEKTUPOBAHUS O0BEKTOB IJIEKTPO-
SHEPreTUKU
BWJIET Ne 1

1. Kakue snexrporexunyeckue pemenus rpynnsl komnanuii CSOFT Bam n3BecTHbI?

2. Kak npoBecTu cBerotexHnueckuii pacuer B ProjectStudio CS Dnexrpuka?

VYTBepkIeHO Ha 3aceaHuu Kadeapsl  DIEKTPOCHA0KEHUE MPOMBIIIUICHHBIX MTPEIIPUATHI U

rOpOJIOB
(HanMeHoBaHUE KadeaPhl MOJTHOCTHIO)
[IpoTokon No oT
3aB. kadeapoii JlermoB A.B.
(moamnuce) (®.1.0.)
DK3aMeHaTop bepmanckuii M.A.
(moamnuce) (®.1.0.)

4.3 Kputepuu ouleHUBaHUS

OueHrBaHUE YPOBHS OCBOCHHUSI CTYACHTOM Y4YeOHOrO MaTepuayia AUCIUTLIAHBI
MIPOU3BOJIUTCS B XOJI€ TEKYIIEr0 KOHTPOJISI M IPOMEXKYTOUHOM aTTeCTalluu (CEMECTPO-

BOT'O KOHTPOJISA).

Texymuii KOHTPOJIb 3HaHUI CTYJIeHTa OYHON (DOPMBI OOYUECHHS OCYIIECTBIISETCS
Mo pe3yJibTaTaM JabOpaTOPHBIX paboT, CTyACHTa 3a04HOM (OpMBI OOYUEHHSI — TI0 pe-
3yJbTaTaM BBIMIOJHEHUS KOHTPOJBHON paOoThl. BhIMoNHEHHE 1ab0paTOpHBIX paboT C
3alMTON OTYETa, BBIMOJTHEHUE WHIWBUIYAIBHOTO 3aaHus (KOHTPOJBHOW padoThI),
MIPETYCMOTPEHHBIX pabodeld MporpaMMON JHUCHUILINHBI, SBISCTCS HEOOXOIUMBIM

YCIIOBHUEM JOITYCKa CTYACHTA K OK3aMCHY.

Pacnipenenenne 0amioB TEKyLIEro KOHTPOJISL pabOTHI CTyIE€HTA Ha MPOTSKEHUU

ceMecTpa MpuBeIeHO B Tabuiie 1.
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Ta6nuna 1 — Pacnpenenenne 6aJiy1oB TEKyIIero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJTMYECTBO [Tpumeuanue
0aJ10B
Jlist cTyneHToB 0uHOM (hOpMBI 00YUEHUS
OT4éT O BBITIOJHEHUHT 2 3aiaHue BBIMOJHEHO MPaBUIILHO, IPOSKTHBIC
3aJ]aHMs Ha MPaKTHYE- pemeHust 000CHOBAHbI, IPUBEICH aHAIH3 T10-
CKOM 3aHSITUH. JYYEHHOTO pe3ysbTara
Otuét o madoparop- 1 3amaHue BBIOJIHEHO B 1I€JI0M PAaBUIIBHO,
HOM paboTe MIPOEKTHBIE PEIICHUS HE BCET1a 00OCHOBAHHI,
BO3HUKJIA TPYTHOCTH B OOBSICHEHHUH TIOTY-
YCHHBIX PE3yJbTATOB
HToro no npakruye- 34 N3 pacuéra 17 ayniuTOpHBIX 3aHATHI IS
CKHM 3aHSITUSIM U Jia- MIPOBEJICHUS MPAKTUYECKUX 3aHATHH U 1a00-
OopaTopHbIM pado- paTopHbIX paboT. O1ieHUBaeTCs KaKJ0€ 3aHsI-
TaMm (MaKCUMaJbHO THE.
BO3MOKHO€)
BeinonHeHue nHauBH- 16 [Tpu BBINOJIHEHUH 33JaHUST IPUHSATHI TIpa-
IyaabHOTO 3aJIaHus BUJIbHBIC TTPOCKTHBIC PEIICHUS, U3TI0KEHUE
Matepualia apryMeHTUPOBAHHOE, MTOCTIeIOBa-
TeIpHOE, paboTa ohopmiIeHa TPaMOTHO
8 3aaHKe BBIMOJIHEHO B 11€7I0M IPAaBUIIBHO,
MIPOSKTHBIC PEIICHUS HE BCETIa 00OCHOBAHHI,
UMEIOTCS 3aMEYaHUI0 110 opopMIIeHHIO pabo-
TBI
UTOT'O 50 MakcumanbHO BO3MOXKHOE
Jliist cTyieHToB 3a04HOM (hOPMBI O0yUCHHSI
BrimonHenue KoH- 50 [Tpu BBITIOJIHEHWY 3aJaHUSI IPUHSTHI TIpa-
TPOJIBHOM paboTHI (MH- BUJIBHBIC ITPOSKTHBIC PEIICHUS, U3JI0KCHHE
JTUBUIYATBHOTO 33]1a- Marepuala apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
HUS) TeJIbHOE, paboTa odopmileHa Oe3 3aMeyaHmi
30 3amaHne BHIMOIHEHO B IIEJIOM PAaBUIIBHO, HO
MPOEKTHBIE PEIICHUs He BCErla 000CHOBAHBI,
MMEIOTCS 3aMeYaHusl 10 0(hOPMIICHHIO.
UTOIO 50 MaxkcruMaabHO BO3MOXKHOE

IIpome:kyTouHasi aTrecTalusi N0 pe3yJibTaTaM OCBOCHHS AUCIUIUIMHBI B Ce-
MeCTpe IPOBOAUTCS B (hOpMe CEMECTPOBOro 3k3aMmeHa. dopma nmpoBeneHus IK3ameHa —
NUChMEHHAsI. DK3aMEHAIIMOHHBIN OMJIET BKIIOYAeT B ce0sl 2 TEOPETHUECKUX BOMPOCOB.
[Ipu olleHMBaHUU CTYJIEHTA HA 3K3aMEHE MPENoAaBaTeIb PYKOBOJCTBYETCS KpUTEPHS-
MU, NIPUBEJICHHBIMU B TaOIuUIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 332 OTBET HA BOMPOC 3K3aMEHALIMOHHOTO Ou-
JIeTa 3aCUUTBIBAECTCS CTYACHTY B ClIy4ae, €CJIM OTBET MOATBEPKIAAET BIAJICHUE CTYJICH-
TOM 3HAHUSMHU B TIOJTHOM 0OBbeMe y4eOHOM MpOorpaMMbl, MaTepHall U3JI0KEH B JOTHYE-
CKO MOCJIeI0BaTENbHOCTU C BBIICJICHUEM TJIABHOTO, COJACPKUT TOUHbIE (POPMYITUPOB-
KH, COMPOBOXKIAETCS MIUTIOCTPUPYIOIIMMHU CXEMaMU U pUCYHKamH (MpU HEOOXOIUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B IIOJIHOM MEpE OTBEYAET NPUBEICHHBIM Tpe-
OOBaHMSIM, CTYACHTY 3aCUMTHIBAETCSl KomuecTBO Oaminos, paBHoe 10. [Ipu orcyrcTBUM
MPaBUJILHOTO OTBETA HA MOCTABJIEHHBIN BOMPOC CTyACHT noiyyaeT () 0asios.
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Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY IK3AMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MO’KHOE KOJIMYECTBO OaJJIOB
OTBeT Ha BOMNPOCHI 3JK3aMEHa- Bonpoc 1 25
IIUOHHOTO OujeTa BOMpocC 2 25
UTOIro 50

HToroBasi oueHka omnpejeiseTcs MmyTeM CyMMUPOBAHUS KOJIMYECTBa OAJIOB IO
pe3ynbTaTaM TEKYIIETO KOHTPOJIS U KOJUYECTBA OAJLIOB IO pe3yJbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMAaJIbHO BO3MOKHOE Kon4decTBo 0ay1oB — 100.

[Tomyuennas orenka mo 100-0ampHOM MIKane ONMpeAesieT OIEHKY M0 Tocyaap-
cTBeHHOM mikane u mkane ESTS:

Cymma GamioB OrneHka OrneHka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A Omimyno
80-89 B Xopouio
75-79 C
70-74 D y
60-69 E JTIOBJICTBOPUTEIHLHO
35-59 F He
0-34 =4 YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUECM AVCHHUILINHBI.

4.4 Tlpumep TeKyllero onpoca Ha:
- J1a0opaTopHBIX padoTax
Ha npumepe temsr «Project Studio CS Diexrpuka 10.0»:
1. OOBsicHUTE BO3MOXXHOCTH pabOTHl ¢ TEXHOJOTHYECKUM 3a7aHueM B Project
Studio CS Dnexrpuka.
2. Yto Takoe 6aza YI'O (ycnoBHble Tpaduueckre 0003HaYCHUS)?
3. O0BsACHHUTE BO3MOKHOCTH PaOOTHI C AIEKTPHUECKOM MoJiebio B Project Studio
CS Dnexrpuka.
4 KakuM oO0Opa3oM CO3/1aeTcsi HOBBIM MPOEKT U KaK OCYIIECTBUTh paboOTy ¢
noocHoBO AutoCAD B 3TOM IporpaMMHOM MPOIYKTE?
OTBeThI Ha BOMPOCH BXOAHOTO KOHTPOJIS YUYUTHIBAOTCS IPEIOIaBaTelieM B pe-
3yJbTaTax TeKyIIero KOHTPOJIs pabOTHI CTYyACHTA.
- IPAKTUHYECKUX 3AHATUIX
Ha mpumepe tems! «Pacuer pexxuma paboTsl sHEprocucTeMbl B Matcady:
1. Kakue MeTobl HE00X0IMMO MUCTIOIb30BaTh JIJIsl pacueTa yCTAaHOBUBIIIETOCS pe-
KHMa JIEKTPUIECKOH ceTu?
2. Kakwue mapameTpsl pekrma SHEPrOCUCTEMbl PACCUUTHIBAIOTCS B TIPAKTHIECKOM
3agaHun?
3. OOBscHUTE IPUHIUT (OPMHUPOBAHUS TOTIOJIOTHUECKOU MOJICIIN CXEMBI 3aMelle-
HUS DJICKTPUIECKON CHCTEMBI.
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4.5 KypcoBoe npoekTHpOBaHue

CornacHo yyeOHOMY IJIaHy IO JUcCHMILIUHE «CHCTEMbl aBTOMATHU3WPOBAHHOTO
IPOEKTUPOBAHUSA OOBEKTOB AIIEKTPOIHEPTETUKIY IPETYCMOTPEHO BBIIIOJIHEHUE KypCO-
BOT'O ITPOEKTA.

B nanHOll KypcoBoil paboTe pacCMOTpeHa CUCTEMa 3JIEKTPOCHAOKEHUS MPOU3-
BOJICTBEHHOT'O (aIMUHUCTPAaTUBHOT0, KOMMYHAJIBHOTO U JIp.) 3[JaHUS.

Becb mporecc co3zmaHus U MpOEKTa 3JIEKTPOCHAOXKEHHUS BBIMOJIHIETCS B MPO-
rpamme ProjectStudioCS Dnextpuka 10.0.

OCHOBHBIMH 331a4aMU IPOEKTUPOBAHHUS AIEKTPOCHAOKEHHUS SIBIISIOTCS:

-OIpEACIICHNE HU3KOBOJBTHOM PAacUETHOW HArpy3Kd OTAENbHBIX LIEXOB M BCETO
NPEANPUATHS B LIEJIOM;

-BBIOOp cedeHHs KaOenel, KOMMYTAIlMOHHOW ammapaTyphl, TpaHC(HOpPMATOPOB
KTII;

-CO3/IaHHE OTYETHON JOKYMEHTALUH.

Bb160p cXeMBbI 1I€XOBOT0 3JEKTPOCHA0KEHUS U MUTAIOIIEH CETU MPOU3BOAUTCS B
3aBHCHUMOCTH OT KaTE€rOpHH 3JEKTPOIPUEMHUKOB 10 HAJEKHOCTU AJIEKTPOCHAOKEHHUS.
[IpuHATHE IPOEKTHBIX PEIIECHNUN TOATBEPKAAETCS IPOBEPOUHBIMU PACUETAMM.

Pa3paboTka Bcex pa3iesioB MPOEKTa J0JKHA 0a3sMpOBaTHCS HAa MaKCHUMaJbHOM
MCIIOJIb30BAaHUU MPOTPECCUBHBIX TEXHUUYECKHUX CPEICTB M MepefoBoil TexHosoruu. Co-
OTBETCTBYIOIINE PELICHUSI — IPUHUMATHCS Ha OCHOBE aHAJIM3a COBPEMEHHOM TEXHUYE-
CKOU nuTepaTtypbl. [IpUHATBI B MMPOEKTE MHCTPYMEHT JOJIKEH COOTBETCTBOBATH JEH-
CTBYIOIIMM CTaHAApTaM.

Bce ocHOBHBIE MOJIOKEHHS TPOEKTA OTPAKAIOTCS B MOSICHUTEIBHOM 3aMKCKe, CO-
Jepkanieit Bce pa3zensl U B rpaduueckoM MPUIIOKEHUH (T1aH MPEeaIpUsiTUs, OCBETH-
TeJIbHAs CE€Th, CUJIOBASI CETh, IPUHIUITMATIBHAS CXEMa, TAOIUIbI).

OueHnBanHKe paszena IpOU3BOAUTCA UCXOS U3 CIEYIOUIETO:

— TpaBUIBHOE U OOOCHOBAHHOE (ApryMEHTHPOBAHHOE) MPOEKTHOE PEIICHHE C UC-
M0JIb30BAaHUEM IPOrPECCUBHBIX TEXHOJIOTHH, COBPEMEHHOT0 00OpYyI0BaHUS U UHCTPY-
MEHTa, TPaMOTHOE NPUMEHEHUE METOAMKHU PACUYE€Ta — MAKCUMAJIBHO BO3MOXHOE KOJIU-
4ecTBO 0aioB;

— TpaBUJIBHOE MPOEKTHOE PEHICHUE C 3aMEYaHUSIMH 10 0OOOCHOBAHUIO (M3JI0KEHUE
MaTepHuaia He BCerja JOTMYHOE), UMEIOTCI 3aMEYaHusl M0 BbIOOPY 000pYyI0BaHUs, UH-
CTPYMEHTA, IPUBEACHHOMY Pacu€Ty U UCIOJIb30BAHUIO €ro pe3yiabTaToB — ot 1/3 o 2/3
OT MaKCHMaJIbHO BO3MO>KHOI'O KOJIMYECTBA 0aJlIoB;

— HEBEPHOE MPOEKTHOE PEILICHUE, HEYMEHUE BBIIIOJIHUTD PACUET JUIsl IPUHATHUS pe-
HICHUS, TOJTyYEHUsI HEOOXOIUMBIX PE3yJIbTaTOB — HOJIb OaJIJIOB.

HTorosasi oleHKa MO KypCOBOMY IMPOEKTUPOBAHUIO ONPEIEISAETCS CyMMHUPOBa-
HUEeM HaOpaHHBIX IO pa3jenaM OajioB.

[Ipn oueHMBAaHUM PE3yJbTATOB KYpPCOBOIO MPOEKTUPOBAHMS PYKOBOJCTBYIOTCS
CIIEIYIOIUM pacCHpeeIeHNEM MAKCUMaJIbHO BO3MOXKHOI'O KOJM4YecTBa 0ajuioB IO OC-
HOBHBIM pa3iejiaM MPOEKTa:
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No HaunmenoBanue paznena MakcuMainbsHO BO3MOYKHOE
n/m KOJIMYECTBO 0aJLIOB
1 KPATKAS XAPAKTEPUCTUKA ITPEAITPUATUA 10
2 OIMMCAHUE DJIETPOIIOTPEBUTEJIEU 10
3 CO3IAHUE DTAXEMW, IIOMEILEHUN U 3AIIOJIHE- 10
HUE X CBOMCTB
4 [TIOCTPOEHMUE DJIEKTPUYECKOU CETU 20
- pacdeT OCBEIICHHOCTH M aBTOMAaTHYecKas paccTaHoBKa | (1o 5 0ammoB aiist Kaxaoro
CBETUJIBHUKOB Ha IIJIaHE; BOIIpPOCa paszjiena)
- IPOKJIaIKa KaOeIbHBIX TPace;
- TOAKJIIOYEHUE OOOpYAOBAHHUS K PaCHpeAcIUTEIbHBIM
YCTPOMCTBAM;
- MpOKJIaJKa Kabenel B KaOeJIbHBIX Tpaccax
5 OJIEKTPOTEXHUYECKAA MO/IEJIb 20

(o 5 6anIoB IS KaXKI0TO
BOIIpOCa paszjena)

- pacueT EKTPUIECKUX HArpy30K, TOKOB YTEUKH, TOKOB
KOPOTKOTO 3aMBIKaHUs, IIOTEPh HAIPSKEHUS,

- BBIOOP KOMMYTAI[IOHHBIX aIapaTos;

- BBIOOp TpaHc(opMaTopa U MUTAIOLIECH TMHHN;

- IpOBEpKa MPAaBUIILHOCTH BBIOOPa 000PYI0BAHUS
6 | [IOJIYYEHUE BBIXOJHOU JOKYMEHTALIUM 20

- (hopMUpOBaHHE U PACCTAHOBKA BHIHOCOK;

- aBTOMaTnyeckoe (HOpMHpPOBAaHHE JOKYMEHTOB MO ITOA-
TOTOBJICHHBIM I1a0JIOHAM
7 | BBIBOJIbI 10
UTOro 100

5 PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHast JuTEepaTypa

1. I'yxos, H. II. Cuctemsl snekrpocHabxenus : yueOnuk / H. I1. I'yxos, B. 4.
OnbxoBckuit, JI. A. ITaBmouenko. - HoBocubupck : HoBocuOupckuii rocynapcTBeHHbIN
TeXHUYEeCKu yHusepcuret, 2015. - 262 c. - ISBN 978-5-7782-2734-7. - Tekcr : a1ek-
TPOHHBIN // DnekTpoHHO-OMOIMoTeuHass cuctemMa IPR BOOKS : [caiit]. - URL:
http://www.iprbookshop.ru/91525.html

2. OcuoBbl CAIIP : yue6Hoe mocobue / U. B. Kprsicora, M. H. Onunen, T. M.
Mscoenogsa, [. C. Kopuarua. — Omck : OMCKHI1 TOCYJapCTBEHHBIM TEXHUYECKUN YHU-
Bepcuret, 2017. — 92 ¢. — ISBN 978-5-8149-2423-0. — TekcT : >MEKTPOHHBIN //
OnekTpoHHo-OubmmoTeyHass cucrema IPR BOOKS [caifT]. URL:
http://www.iprbookshop.ru/78451.html

3. PykoBojactBo nosaws3oBatens Energy CS [DaexkTpoHHBIN pecypc]. — DIEKTPOH.
naH. - [Poccus], 2017. - Pexxum noctyma: https://www.energycs.ru/programs/energycs-
regim/download.html.

4. Kapxos, H. B. AutoCAD 2014 / H. B. XKapkos, M. B. ®unkos, P. I'. [Tpokau.
— Cankr-IlerepOypr : Hayka u Texnuka, 2014. — 624 c. — ISBN 978-5-94387-954-8.
— TexkcrT : AneKTpoHHbIHN // DnexkTpoHHO-0nbmoTevyHas cucrema [IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/35361.html

5. Bugeo-ypoku mo Model Studio CS [DnexTpoHHBI pecypc]. — DJAEKTPOH. JaH.
— [Poccwms], 2017. - Pesxxum nocryma: https://www.youtube.com/user/MSCADRU



http://www.iprbookshop.ru/91525.html
http://www.iprbookshop.ru/78451.html
http://www.iprbookshop.ru/35361.html
https://www.youtube.com/user/MSCADRU
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6. Project Studio CS Dnextpuka. [Iporpamma jiss aBTOMaTU3MPOBAHHOTO TPOCK-
TUPOBAHMUS B YacCTH CHJIOBOTO 3JieKTpooOopynoBanus (OM), BHyTpeHHero (20) wu
HapykHoTO (DH) »35eKTpooCBelIeHUS TPOMBIIUICEHHBIX M TPAKIAHCKUX OOBEKTOB
[OnekTpoHHBIN pecypc]. — OnekTpoH. naH. - [Poccus], 2017. - Pexum noctyna:
https://www.projectstudio.ru/programs/electrica/download.html

I1. [lonoiauTe/IbHAs JUTEpaTypa

7. Iporpammusktii komruieke Model Studio CS OtkpeIThie pacipeneTuTeIbHbIC
yCTpoiicTBa. PyKOBOJCTBO MOJb30BaTENsl [DNEKTPOHHBIN pecypc]. — DIEKTPOH. JaH. -
[Poccusi], 2017. - Pexum  goctyma:  https://www.mscad.ru/programs/open-
switchgear/download.html

8. Model Studio CS KabGenbHoe x03s1#icTBO. PykoBOACTBO mojb30BaTels [DIek-
TPOHHBIN pecypc]. — OnekTpoH. pnaH. - [Poccms], 2017. - Pexum pgoctyna:
https://www.mscad.ru/programs/cable/download.html

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIUITJINHBI
Y4eOHO-MeTOAMYECKUE U31aHusA, paspadoTrannbie B JOHHTY:

9. MeToauyeckue PEKOMEHIAIMH JUTsI TPOBEACHHS JaO0OpPaTOPHBIX pabOT II0
nucuumuinHe «CUCTEMBbl aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUSI OOBEKTOB AJIEKTPO-
SHEPIreTUKWY : NI 00YUYaIOIIMXCs MO0 MporpaMMe MarucTpaTypbl HampaBlIeHUs MOJTrO0-
ToBKH 13.04.02 «DneKkTposHepreTuka U AJIEKTPOTEXHUKa» (Marucrepckas mporpamma
«InexkTpocHaOKeHUe U SHeprocoepexeHue») Bcex ¢dopm oOyuenus / ['OYBIIO
«IOHHTY», xad. smekTpocHaOXEHHUS MPOMBIIUICHHBIX MPEANPUSTANR U TOPOJOB ;
coct. M. A. bepmanckuii. — Jonenk : JIOHHTY, 2020. — 23 ¢.— Cuctem. TpeOOBaHMS:
Acrobat Reader. — 3ar. ¢ Tutyi. skpana. http://ed.donntu.ru/books/21/m5973.pdf

10. Meroandeckue peKOMEHIAlUU JJIS BBITIOJIHEHUSI UHIMBUTY AJIbHOTO 3aaHUs
no auciuruinHe «CUCTEMbl aBTOMATU3UPOBAHHOTO IMPOEKTUPOBAHMS OOBEKTOB AIICK-
TPOIHEPTETUKWY : JIJI1 OOYHAIOUIUXCS 110 MPOrpaMMe MarucTpaTypbl HaIIpaBieHUs TO/-
rotoBkH 13.04.02 «DnexkTpo3HepreTHKa 1 AMEKTPOTEXHUKA» (MarucTepckas mporpaMmma
«InekTpocHaOkeHue u sHeprocoepexxeHue») Bcex ¢dopm obyuenuss / ['OYBIIO
«JOHHTY», xad. s7meKTpocHa0XEHUSI MPOMBIIUICHHBIX NPEINPUSATANA U TOpPOJAOB;
cocT. U. A. bepmanckuit. — onenk : JIOHHTY, 2020. — 23 ¢.— Cuctem. TpeOOBaHMUS:
Acrobat Reader. — 3ar. ¢ Tutyin. skpana. http://ed.donntu.ru/books/21/m5960.pdf

11. Beenenue B anexrporexundeckue CAIIP rpynmnel komnanuit CSOFT : yue6.
nocobue / A. B. Jlesmios, C. I'. JIxypa, . A. bepmanckwuii ; TOYBIIO «/ IOHHTY». -
Jouenx : IOHHTY, 2018. — 164 c.
http://ea.donntu.ru:8080/jspui/handle/123456789/33017

12. Metoaudeckrue peKOMEHIAIMU M0 OPTaHHM3aIllMd CaMOCTOSTEILHONH PabOTHI
cTyneHToB. Juciurmmnaa «CHCTeMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS 0OHEKTOB
AIEKTPOIHEPTETUKIY © JJI1 00yYaroUMXCcsl M0 MPOrpaMMe MarucTpaTrypbl HallpaBiIeHUS
noAarotoBku 13.04.02 «DneKTposHEPTeTHKAa M AJIEKTPOTEXHUKA» (MarucTepckas mpo-
rpamMma «DJIEKTpOCHAOXKEeHHE U 3Heprocoepexxenne») Bcex popm ooyuenus / FOYBIIO
«JOHHTY», xad. snekTpocHaOXeHUs] MPOMBIIUICHHBIX NPEINPUSATANA U TOpPOJAOB ;



https://www.projectstudio.ru/programs/electrica/download.html
https://www.mscad.ru/programs/open-switchgear/download.html
https://www.mscad.ru/programs/open-switchgear/download.html
https://www.mscad.ru/programs/cable/download.html
http://ed.donntu.ru/books/21/m5973.pdf
http://ed.donntu.ru/books/21/m5960.pdf
http://ea.donntu.ru:8080/jspui/handle/123456789/33017
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coct. U. A. bepmanckuii. — Jonenk : JOHHTY, 2020. — 17 c. - CucteM. TpeOoBaHUS:
Acrobat Reader. — 3aru. ¢ Tutyin. skpana. http://ed.donntu.ru/books/21/m5953.pdf

13. Metoauyeckue peKOMEHIAIUU ISl MPOBEAEHUS MPAKTUYECKUX paboT Io
mucuuiuinHe «CHUcTeMbl aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUSI OOBEKTOB AJIEKTPO-
HHEPreTUKW» : JUIsl O0yUYaIoIIMUXCs M0 MPOrpaMMe MarucTpaTypbl HapaBlIEHUS MOAT0-
ToBKH 13.04.02 «DneKkTposHepreTuka M 3JIEKTPOTEXHUKa» (Marucrepckas rnporpamma
«IneKTpocHadkeHue W sHeprocoepexkenue») Bcex ¢Gopm obyuenus / [OYBIIO
«IOHHTVY», xad. snexTpocHaOXeHUS MPOMBIIUICHHBIX MNPEANPUSTHI U TOPOAOB ;
coct. U. A. bepmanckwmii. — Jlonenx : JJIOHHTY, 2020. - 35 c. — Cuctem. TpeboBaHwMS:
Acrobat Reader. — 3aru. ¢ Tutysn. skpana. http://ed.donntu.ru/books/21/m5972.pdf

14. Meroandeckue yka3aHUs K BBITTOJIHCHHIO KypPCOBOW paOOTHI TIO JUCITUTIIMHE
«CucTeMbl aBTOMAaTH3MPOBAHHOTO TPOSKTHPOBAHUS OOBEKTOB AJIEKTPOIHEPTETHUKI»:
JUIs O0y4aromxcs Mo MPorpaMMe MarucTparypbl HampasiieHus: moAroToBku 13.04.02
«DNEKTPOIHEPTETUKA U IIIEKTPOTEXHUKa» (Marucrepckas nporpamma «JIEeKTpOCHA0-
JKeHHe M 3HeprocoepexkeHue») Bcex dopm obdyuenus / TOYBIIO «/IOHHTY», kad.
AJIIEKTPOCHAOKEHUSI ~ MPOMBIIUICHHBIX ~ TPEANPUATAA ¥ TOPOJOB; COCT.:
U. A. bepmanckuii. — lonenk : JIOHHTY, 2020. — 41 c. Cucrem. TpeboBanusi: Acrobat
Reader. — 3aru. ¢ tTuty:1. skpana. http://ed.donntu.ru/books/21/m5957.pdf

JIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

1. YueOnas aynuropust Ne 8.406 yueOHbIN KOpIyC 8 NIl MPOBEJCHUS 3aHATUN
JICKIIMOHHOTO THIIA, Ta00PATOPHBIX paboT, TPYIIOBHIX U WHAUBUYATbHBIX KOHCYJIbTa-
[IUH, TEKYIIEr0 KOHTPOJIA U MPOMEXYTOUHOU arrectanuu. Crenuain3upoBaHHaAs Me-
0€Jib: CTOJIBI 111 KOMITBIOTEPOB, CTYJIbsl YUEHUYECKHE, Kadeapa, O0JIbIION JeMOHCTpa-
IIMOHHBII MOHUTOP U KoMIbIoTepHOE 00opynoBanue: DualCore Intel Core 15-661, 3478
MHz, Asus P7P55D, Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA
GeForce GT 240 (512 Mb), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-
1) , VIA VTI1828S, Microsoft Windows 7 32bit, monurop SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuen3us GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mmmensuss GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (muuensus GNU
GPLv2), Visual Studio Code (munen3us MIT), Octave 5.1 (nmunensus GNU GPLv3),
AVR Studio 4.19 (munensus Freeware), Foxit Reader (muniensus Freeware), nanoCAD
Onextpo 11.0 (munensust yuebnasi cereBasi), Project Studio CS Dnexrpuka 10.0 (mu-
neH3usi yueOHas cereBasi), Model Studio CS (nmunensus yueOGHas cereBasi), EnergyCS
3.5.0 (ITorepu, Pexxum, TK3) (nmumen3ust yaeOHas cereBasi), EnergyCS Dnexrpuka 3.0
(yMiieH3mus yueOHas ceTeBas).

2. YueOHas aymutopusi Ne 8.406 yueOHbIN KOpmyc 8 aJis MpoOBeACHUs Jlabopa-
TOPHBIX PadOT, TPYNIOBBIX ¥ WHIWBUIYATBHBIX KOHCYJIbTAIIUH, TEKYIIETr0 KOHTPOJIS U
MIPOMEKYTOUHOH aTTecTaruu. CrieruaaIn3upoBaHHas: CTOJBI 11T KOMITBIOTEPOB, CTYIIbS
ydeHH4Yeckue, Kadeapa, OOJBIION JAEMOHCTPAIMOHHBIA MOHUTOP W KOMITBIOTEPHOE


http://ed.donntu.ru/books/21/m5953.pdf
http://ed.donntu.ru/books/21/m5972.pdf
http://ed.donntu.ru/books/21/m5957.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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obopynosanue: DualCore Intel Core 15-661, 3478 MHz, Asus P7P55D, Intel Ibex Peak
P55, 2 T'b DDR3-1333 (2048 x 2), NVIDIA GeForce GT 240 (512 Mb),
ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-Il) , VIA VT1828S,
Microsoft Windows 7 32bit, MOHHUTOP SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuenszus GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (muumensus GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (muuensus GNU
GPLv2), Visual Studio Code (nmuuensus MIT), Octave 5.1 (nuuen3us GNU GPLv3),
AVR Studio 4.19 (imunen3us Freeware), Foxit Reader (imunensus Freeware), nanoCAD
Onextpo 11.0 (munensust yuebnast cereBasi), Project Studio CS Dnexrpuka 10.0 (;u-
neH3us yaeOHas cereBasi), Model Studio CS (nmumensus yueOHas cereBasi), EnergyCS
3.5.0 (ITorepu, Pexum, TK3) (nuuensus yueoHnas cereBas), EnergyCS Onexrpuka 3.0
(JnueH3us yueOHas ceTeBas).

3. YueOHnas aynuropust Ne 8.406 yueOHbII KopIiyC 8 [JIsl MPOBEAEHUS IPAKTUYE-
CKUX 3aHSATHH, KypCcOBOH palOTHI, TPYIIOBBIX M MHIWBUIYaTbHBIX KOHCYIBTAIUN, Te-
KYIIETO KOHTPOJISI M TPOMEKYTOUHOM arrectanuu. Crenuaiu3npoBaHHas MeOesb: CTO-
JIbI JJISI KOMITBIOTEPOB, CTYJIb yUeHHUYECKHe, Kadeapa, O0IbIION TEeMOHCTPAIIMOHHBIN
MOHHUTOP M KoMmbloTepHoe obopynoBanue: DualCore Intel Core 15-661, 3478 MHz,
Asus P7P55D, Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA GeForce GT
240 (512 MB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-II) , VIA
VTI1828S, Microsoft Windows 7 32bit, w™omutop SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuensus GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mumensms GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (aunensuss GNU
GPLv2), Visual Studio Code (mumenzus MIT), Octave 5.1 (mumensuss GNU GPLv3),
AVR Studio 4.19 (muuensus Freeware), Foxit Reader (nmuuensus Freeware), nanoCAD
Onektpo 11.0 (uuen3ust yuebHast cereBasi), Project Studio CS Dnextpuxa 10.0 (nu-
neH3us yueOHas cereBasi), Model Studio CS (yiunien3ust yuebHnas cereBas), EnergyCS
3.5.0 (ITotepu, Pexxum, TK3) (nunen3us yueOnast cereBas), EnergyCS Dnektpuka 3.0
(yMuieH3us yueOHasi ceTeBas).

4. TlomerieHust AJisi CAaMOCTOSTEILHOM pabOThl ¢ BO3MOXKHOCTBIO TIOIKITFOYCHHS K
cetu "UHrepHer" um oOecrieueHWeM J0CTyna B DJIEKTPOHHYHO HH(GOPMAIIMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHU3allMK: YUTAIbHBIC 3aJbl, YueOHbIe Kopmyca 2,3 (Kom-
MBIOTEpHAS TEXHUKA C BO3MOXKHOCTBIO TIOJKIIOUeHHs K cetu «HTepHeT» u obecrieue-
HUEM JIOCTyla B JJEKTPOHHYIO HHGOpPMaIMOHHO-00pa3oBarenbHyo cpeny (DUOC
JJOHHTY) u snexrponHo-6mbmmoreunyo cucremy (OBC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJMBHIYaJIbHOTO HEOTPAaHUYEHHOTO JocTyna oOydaroniuxcs B OBC u
OUOC mno-cpenctBom Wi-Fi ¢ mepconanbHbix MoOMIBHBIX ycTporicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas muriersuss MPL 2.0, Grub loader for
ALT Linux - muiensuss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nmuniensus GNU GPL).



